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(57) ABSTRACT

A composite vibration diaphragm {fabrication method
includes the steps of: (a) mixing a reinforcing material with a
hot melt adhesive to form a first mixture and to let the rein-
forcing material be wrapped in the hot melt adhesive uni-
formly, (b) mixing the first mixture with a thermosetting
adhesive to form a second mixture, (c) coating the second
mixture on a vibration diaphragm material and then heating
the second mixture coated vibration diaphragm material, and
(d) cooling down the coated vibration diaphragm material in
which the second mixture is cured and bonded to the vibration
diaphragm material. Thus, when baking the second mixture,
the internal hot melt adhesive will be melted and integrated
with the thermosetting adhesive, and the thermosetting adhe-
sive will also be cured, enabling the reinforcing material to be
uniformly bonded to the vibration diaphragm to reinforce the
strength and rigidity of the composite vibration diaphragm.

5 Claims, 1 Drawing Sheet
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Mix first mixture with thermosetting adhesive to form a second
mixture

/JSS

Coat second mixture on vibration diaphragm material and then
heat second mixture coated vibration diaphragm material
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COMPOSITE VIBRATION DIAPHRAGM AND
ITS FABRICATION METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to composite vibration dia-
phragm technology and more particularly, to a method for
making a composite vibration diaphragm by utilizing the
integratable characteristic between a hot melt adhesive and a
thermosetting adhesive to let a powered reinforcing material
be uniformly bonded to a vibration diaphragm.

2. Description of the Related Art

The development of smart phones leads to the development
trend of micro speaker. In order to output sounds having
superior acoustic characteristics, a variety of diaphragm
materials have been continuously developed. Some of speak-
ers adopt a composite diaphragm design.

The conventional method for making a composite vibra-
tion diaphragm is achieved by: (a) mixing alumina, silica,
carbon nanotubes or any other reinforcing material uniformly
in an adhesive (such as epoxy resin or any other thermosetting
resin); (b) subsequently applying the mixture on the surface
of a diaphragm material, and then baking the mixture coated
diaphragm material in a hot air oven to cure the reinforcing
material and the thermosetting resin; and (c) finally cooling
down the composite vibration diaphragm thus obtain. How-
ever, because said reinforcing material is porous nano powder
particles, it exhibits very poor adhesion to adhesive. Thus, the
reinforcing material may drop from the vibration diagram
material easily upon a severe vibration or impact of environ-
mental factors, affecting the physical characteristics of the
composite diaphragm. Therefore, it is disadvantageous to the
acoustic properties of the output sound of the speaker.

SUMMARY OF THE INVENTION

The present invention has been accomplished under the
circumstances in view. It is the main object of the present
invention to provide a composite vibration diaphragm and its
fabrication method, which enables the applied reinforcing
material to be fully integrated with the adhesive, preventing
dropping from the diaphragm material.

To achieve this and other objects of the present invention, a
composite vibration diaphragm fabrication method in accor-
dance with the present invention includes the steps of: (a)
mixing areinforcing material with a hot melt adhesive to form
a first mixture and to let the reinforcing material be wrapped
in the hot melt adhesive uniformly, (b) mixing the first mix-
ture with a thermosetting adhesive to form a second mixture,
(c) coating the second mixture on a vibration diaphragm
material and then heating the second mixture coated vibration
diaphragm material, and (d) cooling down the coated vibra-
tion diaphragm material in which the second mixture is cured
and bonded to the vibration diaphragm material.

Thus, when baking the second mixture, the internal hot
melt adhesive that surrounds the reinforcing material will be
melted and integrated with the thermosetting adhesive, and
the thermosetting adhesive will also be cured, enabling the
reinforcing material to be uniformly bonded to the vibration
diaphragm to reinforce the strength and rigidity of the com-
posite vibration diaphragm and to optimize the acoustic prop-
erties of the output sound of the speaker and will not easily
drop from the vibration diaphragm.

The invention also provides a composite vibration dia-
phragm made according to the aforesaid fabrication method.
The composite vibration diaphragm comprises a vibration
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diaphragm material, and a mixture coated on at least a part of
the surface of the vibration diaphragm, wherein the mixture
comprises a hot melt adhesive, a thermosetting adhesive and
a powdered reinforcing material.

Other advantages and features of the present invention will
be fully understood by reference to the following specifica-
tion in conjunction with the accompanying drawings, in
which like reference signs denote like components of struc-
ture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a composite vibration diaphragm fabrication flow
chart in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, a composite vibration diaphragm fab-
rication method in accordance with the present invention
comprises four steps as follows:

In the first step S1, mix a reinforcing material with a gel-
like hot melt adhesive and maintain the temperature of the
gel-like hot melt adhesive to let the reinforcing material be
embedded in the gel-like hot melt adhesive uniformly,
thereby obtaining a first mixture. Wherein the powdered rein-
forcing material is a nano powder selected from the group of
alumina, silica, zirconia, titania, calcium phosphate, alumi-
num hydroxide, zinc oxide, silicon carbide, fullerenes, car-
bon nanotubes, graphene and their mixtures; the gel-like hot
melt adhesive is selected from the group of cellulose esters,
vinyl polymers, polyvinyl alcohol, polyvinyl chloride, poly-
acrylate, poly a-cyanoacrylate, polyvinyl acetals, polya-
mides, ethylene-vinyl acetate copolymer and styrene-butadi-
ene copolymer.

In the second step S2, mix the first mixture thus obtained
with a gel-like thermosetting adhesive to form a second mix-
ture, wherein the second gel-like hot adhesive is selected from
the group of epoxy resins, phenolic resins, urea-formalde-
hyde resin, melamine-formaldehyde resin, silicone resin,
furan resin, unsaturated polyester resin, acrylic resin, poly-
imide, polybenzimidazole, phenolic-polyvinyl acetal, phe-
nolic-poly amide, phenolic-epoxy and epoxy-polyamide.

In the third step S3, coat the second mixture uniformly on
a planar vibration diaphragm material using, for example, a
curtain coating technique. As the curtain coating process is of
the known art and not within the scope of the spirit of the
present invention, no further detailed description will be nec-
essary in this regard. Thereafter, put the second mixture
coated planar vibration diaphragm material in a baking oven
for baking to cure the second mixture. After the baking step,
proceed to the last step S4 to cool down the coated planar
vibration diaphragm, thereby obtaining the finished compos-
ite vibration diaphragm where the second mixture is cured on
the surface of the planar vibration diaphragm.

In the aforesaid third step S3, the coated planar vibration
diaphragm material is put in a baking oven for baking to cure
the second mixture. Because the reinforcing material is
embedded in the gel-like hot melt adhesive and because the
gel-like hot melt adhesive and the gel-like thermosetting
adhesive have substantially similar material properties, put-
ting the second mixture-coated planar vibration diaphragm
material in the baking oven for baking at a high temperature
can cause the gel-like hot melt adhesive to be melted and
integrated with the gel-like thermosetting adhesive and can
also cause the gel-like thermosetting adhesive to be cured.
Thus, the reinforcing material and the thermosetting adhesive
can be cured and uniformly bonded to the surface of the
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vibration diaphragm and will not easily drop from the vibra-
tion diaphragm. After cured, the reinforcing material can
reinforce the strength and rigidity of the composite vibration
diaphragm that is formed of the vibration diaphragm material

and the second mixture, optimizing the acoustic properties of

the output sound of the speaker.

Although a particular embodiment of the invention has
been described in detail for purposes of illustration, various
modifications and enhancements may be made without
departing from the spirit and scope of the invention. Accord-
ingly, the invention is not to be limited except as by the
appended claims.

What is claimed is:

1. A composite vibration diaphragm fabrication method,
comprising the steps of:

(a) mixing a reinforcing material, wherein said reinforcing
material is a nano powder, with a holt melt adhesive to
form a first mixture and to let said reinforcing material
be wrapped in said hot melt adhesive uniformly;

(b) mixing said first mixture with a thermosetting adhesive
to form a second mixture;

(c) coating said second mixture on a vibration diaphragm
material and then heating the second mixture coated
vibration diaphragm material;
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(d) cooling down the coated vibration diaphragm material
in which said second mixture is cured and bonded to said
vibration diaphragm material.

2. The composite vibration diaphragm fabrication method
as claimed in claim 1, wherein said reinforcing material is
selected from the group of alumina, silica, zirconia, titania,
calcium phosphate, aluminum hydroxide, zinc oxide, silicon
carbide, fullerenes, carbon nanotubes, graphene and their
mixtures.

3. The composite vibration diaphragm fabrication method
as claimed in claim 1, wherein said second mixture is coated
on said vibration diaphragm material in step (c) using a cur-
tain coating technique.

4. A composite vibration diaphragm comprising a vibra-
tion diaphragm material, and a mixture coated on at least a
part of the surface of said vibration diaphragm, said mixture
comprising a hot melt adhesive, a thermosetting adhesive and
a reinforcing material and prepared according to claim 1.

5. The composite vibration diaphragm as claimed in claim
4, wherein said reinforcing material is a nano powder.
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